Cyclosporine-induced adenosine triphosphate depletion in murine T and B lymphocytes.
Adenosine metabolism in C57BL/6 mouse spleen cells was studied. Adenosine triphosphate (ATP) levels in resting T cells were 26.9 +/- 3.4 ng/10(5) cells compared with 16.5 +/- 3.1 ng/10(5) cells in resting B cells. Cyclosporine (CSA) caused a prompt and severe ATP depletion in both T and B cells, which could be mitigated by the addition of adenosine. B cell ATP levels were returned to normal while T cell levels were only partially restored. The adenosine deaminase inhibitor erythro-9-(2 hydroxy-3 nonyl) adenine (EHNA) also caused ATP depletion in T and B cells, which could similarly be prevented in part by the addition of adenosine. However, when CSA and EHNA were combined, adenosine could no longer protect ATP pools and severe ATP depletion in T and B cells occurred. This suggests that CSA and EHNA affect different steps in the conversion of adenosine to ATP. Although both T and B cell ATP levels were affected by CSA, the ability of supplementary substrate to restore ATP levels to normal in B cells but not in T cells may explain the apparent selective effect of CSA impairing T cell functions with sparing of B cell functions. Furthermore, if causing ATP depletion is associated with immunosuppressive activity, EHNA may be useful in potentiating the immunosuppressive effects of CSA.